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(57) ABSTRACT 

A laser video projector for modulating light from a laser 
light source by an acousto-optic modulator (AOM) accord- 
ing to a video signal and projecting video information to a 
screen using a scanner is provided. The laser video projector 
includes a light source for outputting a beam of white light 
formed of first, second, and third main wavelengths, a light 
separator for separating the beam of the white light into 
beams of monochromatic lights having first, second, and 
third main wavelengths in a predetermined transmission 
factor and a predetermined reflectivity, light modulator for 
modulating the beams of the monochromatic lights accord- 
ing to a chrominance signal, light combiner for combining 
the monochromatic lights modulated by the light modulator 
into a beam, and light scanner for scanning the combined 
beam of the modulated monochromatic lights, thus forming 
an image. Furthermore, it is possible to clearly separate the 
monochromatic light incident on the acousto-optic modula- 
tor and to intercept lights having different wavelengths, thus 
realizing the color of the image focused on the screen closer 
to a natural color, by using the light source the white light 
laser emitted from which is formed of monochromatic lights 
having three main wavelengths in the laser video projector 
and loading a dichroic mirror for clearly separating the main 
monochromatic lights into the laser video projector, consid- 
ering the spectral luminous sensitivity of eyes according to 
the wavelengths of lights. 

18 Claims, 3 Drawing Sheets 
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LASER VIDEO PROJECTOR nance signal, light combining means for combining the 

monochromatic lights modulated by the light modulating 

BACKGROUND OF THE INVENTION means into a beam, and light scanning means for scanning 

1 Field of the Invention ^ e comDuie d oeam °^ me modulated monochromatic lights, 

5 thus forming an image. 

The present invention relates to a laser video projector, _ . . t . c 

. r i i ♦ i • j • 4 ■ i In the present mvention, the light separating means pref- 

and more particularly, to a laser video projector using a laser U1 * . « 4 ' . & . * * . . 

«o « r„i,» ™™ ^.u,;™ i;iut f.™ L erably comprises a first dichroic mirror for reflecting at least 

as a light source and for modulating light irom the light ' r „ °. c 

X* t j , , /ao*x\ ,r « 99% of monochromatic hght havmg a first wavelength from 

source by an acousto-optic modulator (AOM) according to . , r . .. *f , 4 b . . - f nc ,», * 

•j « i * . • j ■ r *• , the beam of the white light and transmitting at least 95% or 

a video signal and projecting video information to a screen in , " , T, • T 77? j , \. 

°^ 10 monochromatic light having second and third wavelengths, 

8 a second dichroic mirror for reflecting at least 99% of 

2. Description of the Related Art monochromatic light having the second wavelength and 

A flat panel display device such as a liquid crystal display transmitting at least 95% of monochromatic light having the 

or a cathode ray tube of a television set is a conventional third wavelength, and a high reflection mirror for reflecting 

representative video display means. However, the cathode 15 a t least 99% of the monochromatic light having the third 

ray tube or the liquid crystal display is more difficult to wavelength. 

manufacture and the resolution becomes worse as the screen Ms0f m the present mvention> wherein the yg ht modu . 

becomes larger. Accordingly, there are limits on the practical lati means preferably comprises three acousto-optic 

use of the cathode ray rube or the liquid crystal display the modulators for modu lating the beams of the monochromatic 

screen size of which becomes larger. Therefore, a method of 20 Ughts having me first> and mkd wavelengths . 

enlarging an image displayed on the cathode ray tube or the ^ combining means pre f e rably comprises a third dichroic 

liquid crystal display by a lens and projecting the enlarged minor fof lransmitting the beam of the monochromatic light 

image to a screen is used to realize a large screen. having the first wavelengtn arjd reflecting the beam of the 

Amethod of projecting red, green, and blue images to the monochromatic light having the second and third 

screen one above the other using three cathode ray tubes and 25 wavelengths, a fourth dichroic mirror for reflecting the 

three lenses independently is disclosed in U.S. Pat. No. monochromatic light having the second wavelength and 

4,942,525 and a method of composing images having the transmitting the monochromatic light having the third 

respective colors from the three cathode ray tubes and wavelength, and a high reflection mirror for reflecting the 

projecting the composed image to the screen by a lens is monochromatic light having the third wavelength, 

disclosed in U.S. Pat. No. 4,842^94. 30 

The conventional video displaying method in the cathode BRIEF DESCRIPTION OF THE DRAWING(S) 

ray tube or the liquid crystal display, used for displaying an Tfae aboye object ^ advantages of the presenl mventiorj 

image on a large screen has problems in that the picture ^ become more appa rent by describing in detail a pre- 

projected to the screen is not clear since the displayed image fcrred cmbodiment thereof with reference to the attached 

is projected after being enlarged by the lens only and that the drawings in which: 

brightness is low since the output of the light source is . . * 

limited since Ibe video displaying means, in particular, an FIG ; 1 15 a ? chema , , ! c b,ock diagram . of a laser vldeo 

optical system can be damaged due to a temperature char- P ro J ector accordln 8 t0 me P resent mvea{10a > 

acteristic FIG. 2 shows the schematic arrangement of an optical 

Also, spectral luminous efficacy of eyes varies according 4 ° s y stem of laser video P ro J ector of FIG - ^ and 
to the wavelengths of light. Namely, green light looks far FIG - 3 1S a chromatic diagram showing a chrominance 
brighter than red light or blue light in light having the same realizing performance, considering the change of the spec- 
output. Therefore, when the spectral luminous efficacy of the tral Ominous sensitivity of eyes according to the wave- 
eyes is not considered in the laser video projector which can 45 lengths of light. 

form a large picture having high brightness and high nF^PRTPTTOM of thf prfffrrffi 

resolution, the picture focused on a screen comes to have a DESCRIPTION OF TOEPREFERRED 

color having poor contrast. Accordingly, it may not be EMBODIMENTS 

possible to obtain a picture having high brightness and high Hereinafter, a laser video projector according to the 

resolution. 50 present invention will be described in detail with reference 

to the attached drawings. 

SUMMARY OF THE INVENTION According tQ videQ pK)jector according ^ 

To solve the above problem, it is an object of the present present invention, it is possible to obtain better picture 
invention to provide a laser video projector for projecting an quality not by forming an image by primary video display- 
image having high contrast and high brightness in which the 55 ing means but by scanning modulated light to a screen, to 
color of the image focused on the screen is close to a natural remarkably improve brightness by using a high-output light 
color to a large screen considering the spectral luminous source, to project an image without conventional video 
sensitivity of eyes according to the wavelengths of hght. displaying means such as a cathode ray tube and a liquid 

Accordingly, to achieve the above object, there is pro- crystal display, and to display a color closer to a natural color 

vided a video projector comprising, a light source for 60 by using a light source of white light having main wave- 

outputting a beam of white light formed of first, second, and lengths and a dichroic mirror which can separate the main 

third main wavelengths, hght separating means for separat- wavelengths. 

ing the beam of the white light into beams of monochromatic FIG. 1 is a schematic block diagram of a laser video 

lights having first, second, and third main wavelengths in a projector according to the present invention. As shown in 

predetermined transmission factor and a predetermined 65 FIG. 1, the laser video projector for projecting an image to 

reflectivity, hght modulating means for modulating the a plurality of screens according to the present invention 

beams of the monochromatic lights according to a chromi- includes a light source 100 for emitting white hght, an 
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optical system 200 for collecting the white light emitted the beam incident on the focusing lenses 64a, 65a, and 66a. 

from the light source 100 in the form of a beam, a light As the size of the beam becomes smaller, the distance 

separator 250 for separating the laser beam of white light between the focusing lenses 64a, 65a, and 66a and the light 

incident from the optical system 200 into beams of red, modulators 61, 62, and 63 for obtaining a 200 fan beam 

green, and blue monochromatic lights, a video signal gen- 5 wa ist diameter from the light modulators 61, 62, and 63 

erator 300 for providing a predetermined video signal, a becomes smaller. However, when the size of the beam is 

synchronizing signal separator 350 for separating horizontal re duced too much, the lenses or the mirrors are damaged 

and vertical synchronizing signals from the video signal since the ^ mten sity per unit area increases. Therefore, it 

provided from the video signal generator, a chrominance ^ neC essary to determine the appropriate size of the diam- 

signal separating decoder 400 for separating a chrominance 30 eter 0 f me Deam 

signal from the video signal provided from the video signal ^ modulator m ^ AQMs and 

generator 300, a high frequency signal amplifier 500 for 63 fof Mutating the beams of red, green, and blue mono- 

ampMymg the chrominance signal separated from the ht / obtained b K * m the ^ of the 

chrommance signal separatmg decoder 400 a light modu- white » video / oviAe6 % me video si , 

lator 600 for modulating the beam mcident from the opUca JS % ^ » f sou J m accoI<ii ^ t0 

system 200 using the , video signal (the chrominance signd » chmmin J e si , { ^ „ ^ hi „ fr * 

provided from the high frequency amphfier 500 a hght mer 500) * ^ ^ & m * ^ 

composing unit 650 for combining the modulated red green ^ sl J 2 ^ &oxi the fa tor 250 to the ^ 

and blue monochromatic lights, a verticd scanner 700 and / & ^ monochromati * lights, 

a honzontal scanner 800 for scanning the combined laser 7n ° 

beam from the light combining unit 650 to vertical and ™* Utf" combining unit 650 combines the beams of the 

horizontal directions using the horizontal and vertical syn- monochromatic lights modulated to the optical signals by 

chronizing signals provided from the synchronizing signal tDe acousto-optic modulators 61, 62, and 63 and forms a 

separator 350 and a screen 900 video si ZP* 1 m lhe form of a beam of various colors - The 

The embodiment of the laser video projector having the 25 g* 1 «?*™* uni , t 1 *j* * comprised of dichroic mirrors 

above structure is shown in FIG. 2. The light source 100 is 67b an u d 6Sb . installed for L combl ™g * e beams ** ** 

formed of white light laser for generating white light. In monochromatic lights into the video signal in the form of the 

particular, the main wavelengths of the white light laser beam t0 ' £ P/ 0 ^ to ^ screen 900 and a high reflection 

beam emitted from the light source are respectively 488 nm, D ? irror 69 V°/ Changmg ^ P * th ° f the ***** m ° D °" 

514 nm, and 647 nm. The optical system 200 comprised of 30 chromatlc h 8 nt - 

a high reflection mirror 21 for changing the path of the laser The vertical scanner 700 includes a galvanometer. The 

beam generated from the hght source 100, a collimating lens horizontal scanner 800 includes a polygonal mirror. 

22 for changing the laser beam into parallel light, and The laser video projector for projecting an image to a 

telescoping lenses 23 and 24 for reducing the size of the plurality of screens having the above structure operates as 

parallel beam is arranged on the light path of the light source 35 follows. 

100. In the telescoping lenses 23 and 24, one having a long First, the white light emitted from the light source 100 is 

focus distance is placed at a leading end and the other having reflected to the high reflection mirror 21 and becomes the 

a short focus distance is placed at a lagging end. The laser i aser beam in the form of parallel light in the collimating 

beam having a uniform divergence angle becomes a parallel i ens 22. The laser beam is separated into blue, green, and red 

beam, passing through the collimating lens 22 and comes to 40 lights, passing through the telescoping lenses 23 and 24 and 

have a beam size reduced by the scaling ratios of the two the dichroic mirrors 67a and 68a. The separated lights are 

lenses constructing the telescoping lens, passing through the incident on the acousto-optic modulators 61, 62, and 63. 

telescoping lenses. The size of the beam is reduced so as to Namely, at least 99% of the blue light is reflected from the 

most effectively perform light modulation by an acousto- dichroic mirror 67a and is incident on the acousto-optic 

optic modulator (AOM) installed in a limited space. 45 modulator 61. At least 95% of the light of the remaining 

The light separator 250 separates the laser beam of the wavelengths is transmitted. At least 99% of the green light 

white light incident from the telescoping lenses 23 and 24 of is reflected from the dichroic mirror 68a and is incident on 

the optical system 200 into red, green, and blue monochro- the acousto-optic modulator 62. At least 95% of the red light 

matic lights. The light separator 250 includes two dichroic is transmitted. The transmitted red light is reflected by the 

mirrors 67a and 68a and a high reflection mirror 69a. The 50 high reflection mirror 69a and is incident on the acousto- 

dichroic mirror 67a reflects at least 99% of blue light and optic modulator 63. Considering that the main wavelengths 

transmits at least 95% of lights of other wavelengths. The 0 f the white light laser which is a single light source used for 

dichroic mirror 68a reflects at least 99% of the green light the laser video projector are 488 nm, 514 nm, and 647 nm, 

and transmits at least 95% of the red light. The high the dichroic mirror is installed so as to remarkably improve 

reflection mirror 69a reflects the transmitted red light and 55 the transmission factor and the reflectivity with respect to 

makes the reflected light incident on an acousto-optic modu- the main wavelengths. It is possible to remarkably improve 

lator 63. In particular, a dichroic mirror which remarkably the chrominance realizing performance by improving the 

improves a transmission factor and a reflectivity with respect transmission factor and the reflectivity with respect to the 

to the main wavelengths of the light source 100, i.e., 488 nm, main wavelengths of the white hght laser beam. FIG. 3 is a 

514 nm, and 647 nm is used as the dichroic mirror. 60 chromatic diagram showing a chrominance realizing perfor- 

The thickness of the beam incident on light modulators mance. In this drawing, the inside area of a triangle denotes 

61, 62, and 63 passing through the light separator 250 should the chrominance realizing performance. The triangle marked 

be 200 fan, which is possible by installing focusing lenses by a solid line denotes a chrominance realizing performance 

64a, 65a, and 66a at the leading ends of the hght modulators in the laser video projector according to the present inven- 

61, 62, and 63 by a uniform distance. The distance between 65 tion. The triangle marked by a dotted line denotes a chromi- 

the focusing lenses 64a, 65a, and 66a and the light modu- nance realizing performance of a conventional cathode ray 

lators 61, 62, and 63 is determined according to the size of tube television. A natural color area is marked with a thick 
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curved line. In the case of the cathode ray rube television, the 
wavelengths of mainly used colors are around 470 nm, 540 
nm, and 615 nm. It is noted that the chrominance realizing 
performance of the cathode ray tube television is much 
poorer than that of the laser video projector according to the 5 
present invention. In order to maintain the excellent chromi- 
nance realizing performance of the laser video projector 
100%, the dichroic mirror should be completely designed. If 
a color breakup is not completely performed, the apexes of 
the triangle move inward by a ratio in which the color 
breakup is not performed. Accordingly, the chrominance 
realizing performance is reduced. 

The chrominance signals of the blue, green, and red lights 
are separated by the chrominance signal separation decoder 
400 in the video signal provided by the video signal gen- 
erator 300. The focal lenses 64a, 65a, and 66a having an 15 
appropriate focal distance, arranged at the leading ends of 
the acousto-optic modulators are for maximizing the optical 
efficiency of the acousto-optic modulators 61, 62, and 63. 
The lenses 64b, 65b, and 66b having the same focal distance 
as that of the focal lenses 64a, 65a and 66a, placed at the 20 
lagging ends of the acousto-optic modulators 61, 62, and 63 
are for restoring the size of the laser beams of the modulated 
monochromatic lights to the size of the laser beam in the 
form of the parallel light before being incident on the focal 
lenses 64a, 65a and 66a. The modulated blue, green, and red 25 
monochromatic lights are composed to a beam by the 
dichroic mirrors 67b and 6Sb and the high reflection mirror 
69b. The green light is reflected from the dichroic mirror 
6Hb. The red light passes through the dichroic mirror 68k 
The blue light passes through the dichroic mirror 67b. The 30 
red and green lights are reflected from the dichroic mirror 
676. However, the design of the dichroic mirror and the 
separation order of the blue, green, and red lights can vary. 

The light composed by the light combining unit 650 is 
vertically scanned by the vertical scanner 700 and horizon- 35 
tally scanned by the horizontal scanner 800. Accordingly, a 
picture is focused on a screen 900. Relay lenses 31 and 32 
are included between the galvanometer of the vertical scan- 
ner 700 and the polygonal mirror of the horizontal scanner 
800. The galvanometer of the vertical scanner 700 moves up 40 
and down at a speed synchronized by the vertical synchro- 
nizing signal separated from a horizontal or vertical syn- 
chronizing signal separator 350. The polygonal mirror of the 
horizontal scanner 800 rotates at a speed synchronized by 
the horizontal synchronizing signal separated from the hori- 45 
zontal or vertical synchronizing signal separator 350. 
Namely, the scanning path of the modulated beam is 
changed to be vertical by the galvanometer 700. The scan- 
ning path of the modulated beam is changed to be horizontal 
by the polygonal mirror 800. Accordingly, the beam is 50 
scanned to the entire surface of the screen 900. The relay 
lenses 31 and 32 between the galvanometer 700 and the 
polygonal mirror 800 collects light so that the vertically 
scanned laser beam is incident within the effective area of 
the polygonal mirror which is the horizontal scanning sur- 55 
face. The relay lenses 31 and 32 having the same focal 
distance are separated from each other by the addition of the 
focal distances. 

Also, a fB lens 34 is installed at the leading end on the side 
of the screen 900 of the polygonal minor 800. The f0 lens 60 
34 corrects the shape and the size of the beam focused on the 
screen to be identical in the entire area of the screen. Also, 
the f0 lens controls the divergence angle of the beam 
scanned to the screen, thus controlling the size of the beam 
required on the screen. Namely, the fB lens controls the 65 
picture of the screen to always be natural even when the 
screen 900 moves back and forth. 
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As mentioned above, it is possible to obtain a large picture 
having high contrast and high resolution, which is closer to 
a natural color, using the laser video projector according to 
the present invention in which laser having wavelength 
advantageous to realizing a natural color is used as a light 
source and the dichroic mirror for completely separating 
images from light is included. Therefore, the laser video 
projector according to the present invention can be used for 
out door advertisements or a laser television of a large screen 
since it is possible to realize a large screen having high 
brightness and high resolution which is difficult to realize by 
the conventional video projector. 

What is claimed is: 

1. A laser video projector, comprising: 

a light source for outputting a beam of white light formed 
of first, second, and third main wavelengths; 

light separating means for separating the beam of the 
white light into beams of monochromatic lights having 
first, second, and third main wavelengths in a prede- 
termined transmission factor and a predetermined 
reflectivity; 

an optical system for making the laser beam of the white 
light emitted from the light source a parallel beam and 
controlling the width of the parallel beam on a light 
path between the light source and the light separating 
means 

light modulating means for modulating the beams of the 
monochromatic lights according to a chrominance sig- 
nal; 

light combining means for combining the monochromatic 
lights modulated by the light modulating means into a 
beam; and 

light scanning means for scanning the combined beam of 
the modulated monochromatic lights, thus forming an 
image. 

2. The laser video projector of claim 1, wherein the light 
separating means comprises: 

a first dichroic mirror for reflecting at least 99% of 
monochromatic light having a first wavelength from the 
beam of the white light and transmitting at least 95% of 
monochromatic light having second and third wave- 
lengths; and 

a second dichroic mirror for reflecting at least 99% of 
monochromatic light having the second wavelength 
and transmitting at least 95% of monochromatic light 
having the third wavelength. 

3. The laser video projector of claim 2, wherein the light 
separating means further comprises a high reflection mirror 
for reflecting at least 99% of the monochromatic light 
having the third wavelength. 

4. The laser video projector of claim 1, wherein the light 
modulating means comprises three acousto-optic modula- 
tors for modulating the beams of the monochromatic lights 
having the first, second, and third wavelengths. 

5. The laser video projector of claim 1, wherein the light 
combining means comprises: 

a third dichroic mirror for transmitting the beam of the 
monochromatic light having the first wavelength and 
reflecting the beam of the monochromatic light having 
the second and third wavelengths; and 

a fourth dichroic mirror for reflecting the monochromatic 
fight having the second wavelength and transmitting 
the monochromatic light having the third wavelength. 

6. The laser video projector of claim 5, wherein the light 
combining means further comprises a high reflection mirror 
for reflecting the monochromatic light having the third 
wavelength. 
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7. The laser video projector of claim 6, wherein the first, 
second, and third wavelengths are 488 nm, 514 nm, and 647 
nm, respectively. 

8. The laser video projector of claim 1, wherein the first, 
second, and third wavelengths are 488 nm, 514 nm, and 647 5 
nm, respectively, 

9. The laser video projector of claim 1, wherein the optical 
system comprises: 

a collimating lens for changing the laser beam of the white 
light into parallel light; and 10 

telescoping lenses for controlling the thickness of the 
parallel light. 

10. A laser video projector, comprising: 

a light source for outputting a beam of white light formed J5 
of first, second, and third main wavelengths; 

light separating means for separating the beam of the 
white light into beams of monochromatic lights having 
first, second, and third main wavelengths in a prede- 
termined transmission factor and a predetermined 2 o 
reflectivity; 

light modulating means for modulating the beams of the 
monochromatic lights according to a chrominance sig- 
nal; 

light combining means for combining the monochromatic 25 
lights modulated by the light modulating means into a 
beam; 

light scanning means for scanning the combined beam of 
the modulated monochromatic lights, thus forming an 
image, wherein the light scanning means comprises: 30 
vertical scanning means for vertically scanning the 

combined beam output from the light composing 

means; 

horizontal scanning means for horizontally scanning 
the combined beam output from the vertical scanning 35 
means; and 

a screen for receiving the vertically and horizontally 
scanned combined beam and forming a picture; and 
a fB lens for correcting a combined beam scanned to the ^ 
screen on a light path between the horizontal scanning 
means and the screen. 

11. The laser video projector of claim 10, wherein the 
vertical scanning means comprises a galvanometer. 
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12. The laser video projector of claim 10, wherein the 
horizontal scanning means comprises a polygonal mirror. 

13. The laser video projector of claim 10, further com- 
prising relay lenses for controlling the vertically scanned 
composed beam to be incident on the effective area of the 
horizontal scanning means on a light path between the 
vertical scanning means and the horizontal scanning means. 

14. The laser video projector of claim 10, wherein the 
light separating means comprises: 

a first dichroic mirror for reflecting at least 99% of 
monochromatic light having a first wavelength from the 
beam of the white light and transmitting at least 95% of 
monochromatic light having second and third wave- 
lengths; and 

a second dichroic mirror for reflecting at least 99% of 
monochromatic light having the second wavelength 
and transmitting at least 95% of monochromatic light 
having the third wavelength. 

15. The laser video projector of claim 14, wherein the 
light separating means further comprises a high reflection 
mirror for reflecting at least 99% of the monochromatic light 
having the third wavelength. 

16. The laser video projector of claim 10, wherein the 
light modulating means comprises three acousto-optic 
modulators for modulating the beams of the monochromatic 
fights having the first, second, and third wavelengths. 

17. The laser video projector of claim 10, wherein the 
light combining means comprises: 

a third dichroic mirror for transmitting the beam of the 
monochromatic light having the first wavelength and 
reflecting the beam of the monochromatic light having 
the second and third wavelengths; and 

a fourth dichroic mirror for reflecting the monochromatic 
light having the second wavelength and transmitting 
the monochromatic light having the third wavelength. 

18. The laser video projector of claim 17, wherein the 
fight combining means further comprises a high reflection 
mirror for reflecting the monochromatic light having the 
third wavelength. 

♦ + * * * 
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